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developed protocol.
Methods: Forty-nine patients with knee osteoarthritis and severe knee
pain (NRS7) were included in this study. Analgesics were prescribed
following an incremental protocol. The incremental steps were (1) acet-
aminophen, (2)NSAIDs, (3)weak opioids and (4) an intra-articular steroid
injection. After six weeks a supervised exercise therapy program for 12
weeks was added, consisting of muscle strengthening exercises and
training of daily activities. Feasibility was evaluated by information about
analgesics, pain reduction, exercise therapy content and the opinion of
patients, rheumatologists andphysical therapists. Knee painwas assessed
with NRS-pain and activity limitations were assessed with WOMAC-PF.
Data were collected at baseline, after six weeks, and after 18 weeks.
Results: Eighty-two percent of the patients were able to exercise
according to the protocol. In intention-to-treat analyses statistically
signiﬁcant and clinically relevant improvements in pain (mean change
30% from baseline, p<0.001) and activity limitations (mean change 15%
from baseline, p<0.001) were found after the combined intervention
protocol with analgesics and exercise therapy. Improvements in pain
(p<0.001) and activity limitations (p¼0.002) were found after six weeks
of analgesic use. Further improvements in pain (p<0.001) and activity
limitations (p¼0.004) were found after twelve weeks of exercise ther-
apy in per protocol analyses in patients who were able to exercise
according to the protocol.
Conclusions: The combined intervention of analgesics and exercise
therapy allows most patients with knee osteoarthritis and severe pain
to participate in exercise therapy, leading to reduction of pain and
activity limitations. Although the results are promising, they need to be
conﬁrmed in a randomized controlled trial.
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GAIT BIOMECHANICS AND FUNCTIONAL OUTCOMES AS PREDICTORS
OF RESPONSE TO A HIP STRENGTHENING EXERCISE PROGRAM IN
KNEE OSTEOARTHRITIS PATIENTS
D. Kobsar, S.T. Osis, B.A. Hettinga, R. Ferber. Univ. of Calgary, Calgary, AB,
Canada
Purpose: Muscle strengthening exercises have been shown to improve
pain and function in adults with mild-to-moderate knee osteoarthritis
(OA), but individual responses can vary widely. The ability to predict
which individuals will and will not respond to a therapeutic inter-
vention is important in developing a more efﬁcient and effective model
of care for knee OA. Therefore, the purpose of this study was to use pre-
intervention gait kinematics and self-reported clinical measures to
predict the post-intervention response to a 6-week hip strengthening
exercise program in mild-to-moderate knee OA patients. A secondary
purpose was to examine long-term changes in intervention outcomes
for a subset of OA patients 3 years later.
Methods: Thirty-four mild-to-moderate knee OA patients completed a
6-week hip strengthening program and were sub-grouped as Non-
Responders, Low-Responders, or High-Responders, following the exer-
cise intervention, based on their change in self-reported clinical
measures. Predictors of subgroup membership were retrospectively
determined from pre-intervention kinematic (sagittal and frontal kin-
ematics at the hip, knee, and ankle) and clinical parameters (Knee
Injury and Osteoarthritis Outcome Score subscales). Principal compo-
nent analyses were used as a data reduction technique and the resulting
principal components were cumulatively entered into a linear dis-
criminant analysis by order of highest effect size. The best classiﬁcation
model was determined by selecting the combination of principal
components that displayed the greatest leave-one-out classiﬁcation
accuracy. This classiﬁcation model depicted a two-dimensional sub-
space of combined kinematic and clinical parameters.
To address the secondary purpose, follow-up data were collected at an
average of 3.5 (6.3) years later, on a subset of 16 individuals from the
knee OA group. The combination of kinematic and clinical parameters
were projected into the classiﬁcation model subspace in order to
compare post-intervention, 3 year follow-up data, and control subjects
with baseline results.
Results: A unique combination of clinical and kinematic factors was
able to successfully subgroup knee OA patients with a leave-one-out
classiﬁcation accuracy of 85.3% (Figure 1). The ﬁrst discriminant func-
tion was primarily related to clinical scores, while the second discrim-
inant function was primarily related to kinematic data. Speciﬁcally, hip
frontal plane motion during stance and swing, along with the loadingresponse at the knee were loaded on the second discriminant function.
These results show that High-Responders had greater pain, lower
function, and altered hip mechanics and knee loading response upon
entering the hip strengthening intervention. Figure 2 shows that all
subgroups moved towards controls following the intervention, but the
greatest movement occurred in High-Responders. The 3 year follow-up
data showed that High-Responders became more similar to controls,
while other subgroups regressed away from controls in the classi-
ﬁcation subspace (Figure 2).
Conclusions: The best classiﬁcation model to predict responders to a
hip strengthening exercise program included both clinical and gait data.
Further, those who responded best to the exercise intervention tended
to maintain these positive changes long-term, while those who did not
respond well progressed further from pain-free controls. Although
further validation is required, this research is a signiﬁcant ﬁrst step in
developing an objective system to help clinicians make evidence-based
decisions regarding optimal treatment and long-term outcomes.
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A FEASIBILITY TRIAL FOR THE EFFICACY OF PHYSIOTHERAPY
INTERVENTION FOR EARLY-ONSET HIP OSTEOARTHRITIS
K. Moore y, K.M. Crossley z, M. Fransen x, T. Russell z, J.L. Kemp k,y.
yBodysystem Physiotherapy, Hobart, Australia; zUniv. of Queensland,
Brisbane, Australia; x The Univ. of Sydney, Sydney, Australia; kAustralian
Ctr. for Res. into Injury in Sport and its Prevention, Ballarat, Australia
Purpose: Early hip osteoarthritis (OA) is commonly seen in people
undergoing hip arthroscopy and is associated with increased pain,
reduced ability to participate in physical activity and reduced quality of
life. Despite this, the efﬁcacy of non-surgical interventions such as
exercise therapies for patients with early hip OA remains unknown. The
primary aim of this study was to establish the feasibility of a randomised
controlled trial (RCT) investigating a targeted physiotherapy intervention
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mine the size of treatment effects of a physiotherapy intervention, tar-
geted to hip-related symptoms in early-onset hip OA following hip
arthroscopy, compared to a health-education control.
Methods: A randomised assessor- and participant-blind, controlled clin-
ical trial, conforming to the SPIRIT guidelines was carried out. Seventeen
volunteers (9 female; age ¼ 32±8 years; height ¼ 1.71±0.08 metres;
weight ¼ 77±17 kg; body mass index ¼ 25.6±5.1 kg/m2; time since sur-
gery¼ 9±3months) were recruited four-14months post hip arthroscopy
surgery performed by a single surgeon. All participantswere identiﬁed as
having chondropathy (Outerbridge scale 1) and/or labral pathology at
the time of surgery and were randomised into a physiotherapy inter-
vention (PI) group or control (C) group. Primaryoutcomeswere aspects of
the feasibility of the study. Secondary outcomes included the Hip dis-
ability and Osteoarthritis Outcome Score (HOOS) and the International
Hip Outcome Tool (IHOT-33) patient-reported outcomes (PROs).
All participants attended eight sessions over three months. The physi-
otherapy intervention was semi-standardised and consisted of (i)
manual therapy; (ii) hip strengthening and functional retraining; and
(iii) education. Control treatment encompassed individualised health
education sessions. The trial protocol was registered with the Australian
Clinical Trials Registry (ACTR number: 12614000426684).
Feasibility was reported as percentage of eligible participants enrolled,
compliance with the intervention, dropouts and losses to follow-up.
Between-group differences in change for the secondary outcome
measures were determined using analyses of covariance (p¼0.05, co-
variates age and gender). Qualitative themes relating to patient expe-
riences were explored.
Results: Seventeen participants out of a possible 54 eligible patients
(31%) were enrolled in the trial. Of those who did not participate, 19
were not able to travel the distance to treatment, one required further
surgery and one was pregnant. The remaining 16 patients did not
respond to the invitation. All 17 patients completed the intervention,
and there were no losses to follow-up. Common themes discussed
regarding patient experiences included usefulness of education, feasi-
bility and willingness to attend treatment and perform home exercises.
There were no differences between the groups at baseline for patient
characteristics or the PROs. For the secondary outcomes, the between-
group differences (mean difference (95% conﬁdence intervals)) in
change scores for the symptoms (11(-9 to 30)), pain (14 (-9 to 37)),
activity of daily living (18(3 to 32)) subscales of the HOOS, and the IHOT-
33 (18 (-14 to 49)) were larger than the previously reported MIC for
these measures, favoring the PI group.
Conclusions: The promising improvements in the PRO subscales for the
PI group were clinically relevant. Furthermore, the willingness of eli-
gible participants to take part, lack of dropouts and participant com-
pliance with interventions supports a full-scale RCT, to determine the
efﬁcacy of physiotherapy interventions in people with early hip OA.Table 1. Changes in outcomes following CHAIN
Outcome n Mean pre score (SD) Mean post score (SD) Health Gain Improved % Same % Worse %
Sit-to-stand 24 14.8 (4.4) 11.8 (2.6) 3.0 75 0 25
Timed Up and Go 24 10.7 (6.2) 7.6 (1.9) 3.1 88 4 8
HOOS function 25 63.4 (20.4) 74.6 (18.8) 11.2 92 4 4
Oxford Hip Score 25 32.5 (7.6) 36.0 (8.0) 3.7 84 4 12613
A CYCLING AND EDUCATION PROGRAMME TO PROMOTE SELF-
MANAGEMENT AND TO INCREASE FUNCTIONAL ABILITY IN
PATIENTS WITH OSTEOARTHRITIS OF THE HIP
T.W. Wainwright y,z, T. Immins y, R.G. Middleton y,z. yBournemouth
Univ., Bournemouth, United Kingdom; z The Royal Bournemouth Hosp.,
Bournemouth, United Kingdom
Purpose: To evaluate a cycling and education programme as a treat-
ment intervention to improve functional outcome measures for
patients with osteoarthritis of the hip.
Methods: The CHAIN (Cycling against Hip Pain) programme was
developed to aid self-management of hip osteoarthritis through exer-
cise, education and advice, in line with UK National Institute for Health
and Care Excellence (NICE) guidelines. The intervention is over a 6 week
period. Participants attend a local leisure centre for an hour a week and
have a 30-minute education session followed by 30 minutes staticcycling. They are encouraged to cycle on at least two other occasions
each week for 30 minutes. Education topics include advice detailed
within NICE guidelines on diet, alternative therapies, surgical options,
analgesia, and the beneﬁts of exercise. The static cycling intensity is
graduated over the weeks from beginner level to the ﬁnal session,
which is equivalent to a standard static cycling class. A senior physi-
otherapist delivers the education session and a trained static cycling
instructor takes the static cycling class. During the cycling sessions
participants are taught pedalling technique, and are encouraged to cycle
with a higher cadence and a medium level of resistance.
Participants are assessed pre and post the programme, and this includes
an exercise tolerance test along with functional outcome measures and
personalised goal setting.
When 58 people had entered the programme the service was evaluated,
and it was noted that there was a signiﬁcant change in the pre and post
assessment for the Sit-to-stand test (mean change 3.07s (95% CI 1.99 to
4.14), p0.001) This test assesses lower-extremity strength and is the
time taken to stand up and sit down 5 times as quickly as possible. There
were also improvements to the Oxford Hip Score (p0.001) and EQ5D
Visual Analogue Score (p0.001).
Following the evaluation, it was decided to introduce further functional
assessments: Timed Up and Go Test (TUG) (time to rise from a chair,
walk 3m, turn, return to chair and sit down), and Hip Disability
Osteoarthritis Outcome Score (HOOS) function subscale. The TUG was
chosen to see if improved cycling performance carried over to walking
ability, and the HOOS was chosen because of its improved sensitivity
over the Oxford hip score for evaluating change.
Results: 25 participants completed the CHAIN programme after the
change in outcomemeasures and the pre and post assessments included
sit-to-stand scores, TUG tests and HOOS function scores and Oxford Hip
Score. Themeanagewas62 (range39 to80),meanBMIwas29 (Range23 -
41) and the mean initial Oxford Hip Score was 32 (range 16 - 42).
Table 1 details the changes in the assessments, and gives the percen-
tages of participants whose assessment improved, stayed the same, or
worsened (shown in Figure 1).
Conclusions: In this service evaluation, a 6 week cycling and education
programme successfully improved strength and functional ability for
the majority of patients with hip osteoarthritis. The positive changes in
functional assessments for participants in the CHAIN programme may
be explained by the repetitive active and passive mobilisation of the hip
joint, and high volume of repetitions experienced when cycling. These
offer a higher dosage of range of motion exercises than that usually
offered by physiotherapists in routine clinical practice. Research has
shown that static cycling exercise can aid pain relief for patients with
knee osteoarthritis. Further research is needed on the beneﬁts of cycling
for patients with hip osteoarthritis.
